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Abstract
Introduction: Persistent misconceptions of frailty and dementia in geriatric patients impact physician-patient communication and
leave patients vulnerable to disempowerment. Physicians may inappropriately focus the discussion of treatment options to health
care proxies instead of patients. Our study explores the consenting process in a decision-making capable orthogeriatric trauma
patient population to determine if there is a relationship between increased patient age and surgical consent by health care proxy.
Methods: Patients aged 65 and older who underwent operative orthopaedic fracture fixation between 1 of 2 Level 1 Trauma
Centers were retrospectively reviewed. Decision-making capable status was defined as an absence of patient history of cognitive
impairment and a negative patient pre-surgical Confusion Assessment Method (CAM) and Mini-Cog Assessment screen. Provider
of surgical consent was the main outcome and was determined by signature on the consent form. Results: 510 patients were
included, and 276 (54.1%) patients were deemed capable of consent. In 27 (9.8%) of 276 decision-capable patients, physicians
obtained consent from health care proxies. 20 of these 27 patients (74.1%) were 80 years of age or older. However, in patients
aged 70 to 79, only 7 health care proxies provided consent. (p ¼ 0.07). For every unit increase in age, the log odds of proxy
consent increased by .0008 (p < 0.001). Age (p < 0.001), income level (p ¼ 0.03), and physical presence of proxy at consult
(p < 0.001) were factors associated with significantly increased utilization of health care proxy provided consent. Language other
than English was a significant predictor of proxy-provided consent (p ¼ 0.035). 48 (22%) decision-making incapable patients
provided their own surgical consent. Discussion: The positive linear association between age and health care proxy provided
consent in cognitively intact geriatric orthopaedic patients indicates that increased patient age impacts the consenting process.
Increased physician vigilance and adoption of institutional consenting guidelines can reinforce appropriate respect of geriatric
patients’ consenting capacity.
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Introduction
Patient autonomy in decision making is at the core of modern
medical ethics and is foremost captured in the informed con-
sent process.1 Clinicians are charged with ensuring their
patients have a comprehensive understanding of treatment
options and their right to decide which course is taken.2 This
process requires physicians to assess a patient’s capacity to
consent. The pervasive nature of cognitive impairment among
older patients with fragility fractures renders the assessment of
decision making capacity a necessity.3 Studies have reported
prevalence of known dementia in adults over the age of
65 suffering from hip fractures at 28% with an additional
8% diagnosed upon presentation.3,4 Prevalence of cognitive
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impairment in geriatric orthopaedic trauma patients has also
been recorded at 35.1%.5 Obtaining a formal assessment in
elderly orthopaedic trauma patients not only identifies patients
with cognitive impairment but also provides physicians with
data to support and uphold patient autonomy.6 Without formal
assessment, physicians have displayed an inconsistent ability to
accurately judge a patient’s capacity to consent.7
Older patients are vulnerable to ageist assumptions of phys-
ical or cognitive impairment, assumptions that may compro-
mise their right to autonomy.6 Persistent misconceptions of
frailty and dementia in geriatric patients can gravely impact
physician-patient communication and reinforce a paternalistic
approach.8 Given that ageism, such as patronizing elderspeak,
persists in physician-patient communication it is hypothesized
that ageism may also be present during the consenting process.9
Considering the high rate of cognitive impairment in geria-
tric patients suffering orthopaedic trauma, we were interested
in the surgical consenting process.3,5 The Level 1 Trauma
centers studied have a 2-step cognitive assessment protocol
beginning with a Confusion Assessment Method to rule out
delirium followed by a Mini-Cog evaluation. These 2 examina-
tions are validated screening tools for delirium and dementia,
respectively.10,11 Negative screening for both Mini-Cog and
CAM should reinforce to a physician that the patient retains
decision-making capacity. In practice, however, physicians
may not be consistently respecting geriatric patients’ autonomy
to consent for surgical procedure. If without specific instruction
from the patient, physicians may violate patient autonomy by
directing the conversation regarding surgical options to the
patients’ adult child at the bedside. Many studies have exam-
ined the process of informed consent in situations of cognitive
impairment; however, none has investigated the specific
question of improper consent procedures in decision-making
capable geriatric orthopaedic trauma patients. We
hypothesized that in a cohort of cognitively intact geriatric
orthopaedic trauma patients ages 65 and older, increased age
is associated with increased use of health care proxies during
the surgical consent process.
Methods
A retrospective cohort study, approved by the institutional
review board, was performed at 2 American College of
Surgeons (ACS) Level-I trauma centers. The 2 institutions have
an orthogeriatric fracture alliance to provide standardized care
to all geriatric orthopedic trauma patients. A pilot study was
initially conducted with a hypothesis that younger, decision-
capable, geriatric patients (aged 65-79) would have higher rates
of self-consent than older geriatric patients (aged 80þ). This
pilot study examined the surgical consent forms of 200 geria-
tric orthopaedic trauma patients undergoing hip fracture
fixation. We witnessed proportions of non-patient consent in
younger geriatric patients (aged 65-79) and older geriatric
patients (80þ) of 0.06 and 0.16, respectively. We utilized the
health care proxy provided consent data from the pilot study to
generate our sample size for this study. The power analysis
design matched the pilot study design, a 2-group comparison
between patients aged 65-79 and patients aged 80 and older,
and yielded a total sample size of 188 patients. This sample size
was calculated to meet a power of 80% and an alpha of 0.05,
with a null hypothesis of no difference in the rate of health care
proxy provided consent in decision-capable patients. However,
as hip fractures in older patients are often fragility fractures, we
assumed generalizing the study to all orthopaedic trauma
patients 65þ would result in a lower cohort prevalence of
fragility fractures.12 We then extrapolated further that consid-
ering the likelihood of a lower fragility fracture prevalence, the
general orthopaedic trauma patient population aged 65þwould
have higher rates of decision-making capable patients who
provided consent for their operations. Therefore, we performed
the power analysis with estimated cognitively intact
non-patient consent proportions of 0.05 and 0.10 for younger
(65-79) and older (80þ) geriatric patients, respectively. The
logistic regression power analysis yielded a sample size of
252 geriatric orthopaedic trauma patients per study arm (total
N ¼ 504). In totality; however, 510 geriatric patients under-
going traumatic orthopaedic fracture fixation were included in
the study.
We identified potential cases using our institutions’
Research Patient Data Registry (RPDR), which can identify
patients with specific demographics, diagnoses, laboratory
tests, medications, molecular medicine, health history, micro-
biology, procedures, and providers. We used the RPDR Query
Tool and queried for patients aged 65 years or older with CPT
codes for fracture surgery at any time during the period from
2013 to 2016. From this query, we reviewed the patients’
detailed medical records to confirm whether patients were
eligible (Figure 1). The primary outcome measured was party
providing consent. This was determined by review of surgical
consent form signatures for the appropriate hospital encounter.
Figure 1. Chart review methodology.
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In situations where 2 signatures were obtained, both patient and
health care proxy, we considered it patient self-consent. In
cases of illegible signature e.g. upper-extremity trauma or
circumstances where only verbal consent was obtained, we
deemed patient self-consent. There was only one instance of
an illegible signature due to injury and this patient provided
consent. Additionally, there was one documentation of patient
provided verbal consent for upper extremity injury but the
patient had their health care proxy sign the consent form. This
was considered a patient self-consent. If the consent form was
not found in the patient’s chart, this was recorded. Patients who
underwent emergent fixation and had an emergency waiver of
consent were excluded from this study.
Decision making capacity at time of consent was deter-
mined through stepwise retrospective review of patient health
records. Patients were considered cognitively intact if they
screened negative for the Confusion Assessment Method
(CAM) short form, Mini-Cog test, and had no previous diag-
nosis of cognitive impairment in their chart. The Confusion
Assessment Method (CAM) has been validated by multiple
studies to assess for delirium with an overall sensitivity of
94% and specificity of 89%.11 Previous research has found
patients who are screened with the Mini Mental State Exam
and score above 24, signaling normal cognition, have signifi-
cantly lower likelihood of decision-making incapacity.13 While
there is no research directly assessing the use of Mini-Cog as a
surrogate marker for decision-making capacity, when
Mini-Cog and MMSE were compared for identification of mild
cognitive impairment, Mini Cog had a higher sensitivity and
specificity than MMSE.14 Therefore, we utilized a negative
Mini-Cog screen as a surrogate marker to help determine
decision-making capacity in our cohorts. Patients with cogni-
tive impairment have varying degrees of decision-making
capacity.15 In cases of cognitive impairment, capacity can be
fluid and is decision-specific. To simplify the study design, we
established a criterion of no history of cognitive impairment in
assessing for decision-making capacity. We acknowledge this
limitation in design. Additionally, patients must not have any
psychiatric condition that would affect decision-making capac-
ity. Patients were excluded for schizophrenia and those who
were declared section 12, or at the hospital against their will for
psychiatric instability. This was a total of 3 patients. Tradition-
ally, the delirium screening with the CAM is performed first
and, if no delirium, the Mini-Cog (3 object-recall and clock-
draw), is performed. Some patients had multiple Mini-Cog and
CAM assessments performed during their stay due to the nature
of our service’s co-management of patients with geriatrics. If
cognitive assessments were completed by both the orthopaedic
trauma service and the geriatrician prior to surgical consent and
differed in their findings, we deferred to geriatrics. In circum-
stances where they differed pre and post-operation, the findings
pre-fixation, and thus prior to consent being obtained, were
recorded. Instances where no Mini-Cog or CAM were obtained
were recorded, patients were considered unknown for
decision-making capacity.
Other data collected included documentation of official
health care proxy, physical presence of proxy, and whether
there was a preferred decision maker documented. Health care
proxy physically present was determined either by inclusion in
initial consult note or health care proxy signature on consent
form. We hypothesized that physical presence of a health care
proxy might serve as a more convenient provider of consent to
physicians. Moreover, preferred decision maker was a data-
point of importance as certain patients were cognitively intact
but had documented preference of a proxy as their decision
maker.
Additional factors of interest included income, education
level, and mechanism of injury. Income was ascertained by
utilizing census data for median household income based on
patient zip-code. Mechanisms of injury were stratified into low
and high energy mechanisms. Finally, patient demographic
data such as sex, age, preferred language, race/ethnicity, frac-
ture, and procedure type were analyzed. Chi-square or Fisher’s
exact test was used to analyze categorical variables and t-test
was used to analyze continuous variables. Linear regression
was used to analyze decision making capable patients who
weren’t consented against age.
Results
Between 2013 and 2016, 510 geriatric patients with orthopae-
dic trauma fractures were analyzed for provider of consent
for surgical fixation. The mean patient age of the cohort was
83.4 years (range, 72 to 101 years) (Table 1). The most com-
mon fracture type was pelvis/lower extremity (79.2%) with
42 patients suffering from upper extremity fractures (8.2%).
426 patients (83.5%) had fragility fractures, or low-energy
mechanisms such as falls from standing.16 Table 2 outlines the
consent process, including a breakdown of cognitive impair-
ment and delirium in the patient population.
There was a significant difference in mean age of patients
providing consent for their own surgeries, with mean ages of
86.9 years for health care proxy provided consent and
81.7 years for patient provided consent (p < 0.001) (Table 3).
Higher income was also associated with physicians obtaining
consent from patients for their own surgery (p ¼ 0.059). Addi-
tionally, education level was associated with provider of
consent with higher educated patients more likely to provide
their own consent. (p ¼ 0.003). Physicians were more likely to
obtain consent from proxies in decision-making capable
patients who had their proxies physically present (p < .001).
Non-English speaking individuals in our cohort were less likely
to provide their own surgical consent (p¼ 0.035). There was no
significant difference among fracture type. (p ¼ 0.094).
Of the 510 patients included in the study, 276 (54.1%) were
deemed capable of decision-making consent (Table 4). In total,
consent was obtained from health care proxies in 27 patients
(9.8%) who were of sound decision making capacity. Among
the cohort of younger geriatric patients who were deemed
decision-making capable, 7 (6.1%) had surgical consent forms
signed by their health care proxies. Meanwhile, 20 (12.7%) of
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decision-making capable patients who were 80 years or older,
had health care proxy surgical consent (p ¼ 0.07) (Table 4).
Although there was not a significant difference for provider of
consent between the 65-79 years old and 80 years and older
groups, for each year increase in patient age, the odds ratio of
proxy consent increased by 1.00 (p < .001).
By our decision-making criteria, 48 (22%) of 218 patients
deemed incapable of consent were the sole provider of consent
for their surgical fixation. For each year increase in patient age,
the odds ratio of proxy consent in the cohort of decision-
incapable geriatric patients increased by 1.00 (p < 0.001). An
additional 34 patients (15.6%) were decision-incapable but
dually consented for surgery with their health care proxies. This
group of patients who dually consented for surgery alongside
their health care proxy was difficult to separate as to whether the
patient provided assent with proxy consent or if consent was a
obtained via a co-decision model. Additionally difficult to inter-
pret was the group of 18 (6.5%) of decision making capable
patients who were consented alongside their health care proxies.
It was a challenge to distinguish patient assent from a
co-decision model, but considering the lack of cognitive impair-
ment, we considered these patients providers of consent. Only
4 patients (1.4%) did not have a consent form uploaded into their
electronic health records.
Discussion
Increasing age is a known, non-modifiable risk factor for
cognitive impairment that places older patients at risk for
misconceptions of incapacity. An appropriate consent process
engages patients and culminates with a signature to document
the informed decision. Without question, patients who are cog-
nitively intact and capable of making executive decisions
Table 1. Patient Demographics.
All patients (n ¼ 510)
Age, Mean (range) yrs 83.4 (72-101)
Sex
Female (%) 376 (73.7%)
Male (%) 134 (26.3%)
Hospital
Brigham and Women’s Hospital 190 (37.3%)








Black or African-American (%) 19 (3.7%)
White (%) 461 (90.4%)
Other 9 (1.8%)
Not recorded/Refused (%) 13 (2.5%)
Ethnicity
Hispanic/Latino (%) 11 (2.2%)
Non-Hispanic/Latino (%) 351 (68.8%)





Less than High School 16 (3.1%)
Some High School 19 (3.7%)
High School/GED 161 (31.6%)
Some College 18 (3.5%)
College degree 113 (22.2%)
Graduate degree 31 (6.1%)
Other/Unknown 152 (29.8%)




Fall from standing 426 (83.5%)
Fall from height 37 (7.3%)
MVC 17 (3.3%)
Pedestrian struck 11 (2.2%)
Other 19 (3.7%)
Fracture type
Pelvis/lower extremity 404 (79.2%)
Upper extremity 42 (8.2%)
Multiple fractures 64 (12.5%)
Table 2. Patient Consent Process and Components Contributing to
Decision-Making Status.




Documentation of Health Care Proxy in Chart
Yes 457 (89.6%)
Yes (no Health Care Proxy) 7 (1.4%)
Not listed 46 (9.0%)
Preferred Decision Maker listed in Chart
Yes, patient 112 (22.0%)
Yes, patient and proxy 39 (7.6%)










Not documented 59 (11.8%)
Dementia
None 313 (61.4%)
Dementia Present 133 (26.1%)
Mild Dementia 47 (9.2%)
Moderate Dementia 10 (2.0%)
Severe Dementia 7 (1.4%)
Consent by patient
Yes 275 (53.9%)
Yes and Proxy signed 55 (10.8%)
No 172 (33.7%)
Not in chart 8 (1.6%)
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should serve as provider of consent. It is concerning that deci-
sion making capable geriatric orthopaedic trauma patients are
not always consented for their own surgical procedures. The
association between age and health care proxy consent in this
cohort indicates an age-impacted consenting process. It is not
unreasonable that physicians may hesitate to consent patients in
efforts to protect their safety; however, studies have shown
poor reliability of unstructured physician assessment of
capacity.7
Without formal tools, physicians have inconsistent accuracy
in their assessment of patient decision-making capacity.7 There
is an opportunity and a need for standardization of cognitive
assessment in geriatric orthopaedic trauma patients. Studies
have shown that providing clinicians with a specific set of
questions to assess patient capacity increases accuracy in
assigning decision-making capability.7 While our study’s
systematic evaluation of decision-making capacity involved
screening with the Mini-Cog and CAM, we observed that
physicians still failed to consent these patients for surgery. The
formal standard of assessing capacity includes the abilities to
understand relevant information, appreciate the situation and
consequences of a decision, and to communicate that deci-
sion.17 An argument can be made for a more robust capacity
assessment, such as utilization of the Aid to Capacity Evalua-
tion (ACE) tool, to ensure main competencies are assessed for
decision-making capacity.18 Some research has shown; how-
ever, that a high Mini-Mental Status Examination (MMSE)
score has a high sensitivity in detecting decision-making capa-
ble patients (96-100%).19 Our centers do not routinely employ
MMSE in initial pre-surgical evaluation, but the Mini-Cog has
demonstrated higher sensitivity and specificity than the MMSE
in detecting mild cognitive impairment as a screening tool.14
Physical presence of a health care proxy at the time of
orthopaedic consult was significant for use of health care proxy
as provider of consent (p < .001). Potential factors that contrib-
ute to why physicians seek consent from health care proxies
Table 3. Demographics of Patients Stratified by Patient Versus Proxy Consent.
Health care proxy consent (n ¼ 172) Patient consent (n ¼ 330) p-value
Age (mean) 86.9 81.7 p < 0.001
Median Income $76,210 $82,418 p ¼ 0.059
Education p ¼ .003
College/Graduate degree 32 (18.6%) 110 (33.3%)
Some College 5 (2.9%) 12 (3.6%)
High School/GED/Trade 56 (32.6%) 103 (31.2%)
Some High School 11 (6.4%) 8 (2.4%)
Less than High School 8 (4.7%) 8 (2.4%)
Other/Unknown 60 (34.9%) 89 (27.0%)
Health Care Proxy Present at Consult p < 0.001
No 67 (39.0%) 220 (66.7%)
Yes 105 (61.0%) 110 (33.3%)
Language p ¼ 0.035
English 159 (92.4%) 319 (92.4%)
Non-English 13 (7.6%) 11 (3.3%)
Fracture type p ¼ 0.094
Pelvis/lower extremity 142 (82.6%) 255 (75.3%)
Upper extremity 8 (5.3%) 34 (10.9%)
Multiple fractures 22 (11/0%) 41 (13.8%)
Table 4. Provider of Consent Stratified by Consent Capacity.
Patients’ Ability to Consent
Consent by patient Capable of consent (n ¼ 276) Incapable of consent (n ¼ 218)
Yes 227 (82.2%) 48 (22.0%)
Yes and Health Care Proxy signed 18 (6.5%) 34 (15.6%)
No 27 (9.8%) 136 (62.4%)
Not in chart 4 (1.4%)
Patients Capable of Consent
Patient Consent (n ¼ 245) Proxy Consent (n ¼ 27)
Age
65 - 79 108 (44.1%) 7 (25.9%) p ¼ 0.07
80þ 137 (55.9%) 20 (74.1%)
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include ease of communication, proxy pressure, or patient pre-
ference. Sensory deficits, such as hearing or visual impairments,
have the potential to augment insufficient physician-patient
communication if physicians fail to devote additional time for
their geriatric patients to adequately understand their options.8
Thus, physicians may view health care proxies as a time-saving
option for consent in situations where patients have sensory
deficits. Given the emotional and physical burden of a traumatic
fracture, family members may attempt to relieve the patient of
any additional onus—including difficult decision-making or
paperwork. In a circumstance where a decision-making capable
patient prefers that their proxy make care decisions, a health care
proxy signed consent form is an exemplary following of the
ethical principle of autonomy.
Special attention to patients with additional risk for margin-
alization, such as non-English speaking patients, is necessary to
ensure that autonomy is not substituted with provider conve-
nience.20 In our study, patients with lower socioeconomic sta-
tus and education levels were less likely to provide surgical
consent. Health literacy is an area of concern for older adults,
with one study citing 22.7% of patients with normal cognitive
function and 40.8% of patients with mild cognitive impairment
having inadequate health literacy.21 Moreover, considering
education is a predictor of health literacy, these findings of
increased proxy-provided surgical consent correspond to
patients with lower health literacy.22 While health literacy may
impact capacity for some patients, it is critical that physicians
serve as advocates for marginalized groups to ensure they
retain agency in decision-making.
An equally concerning finding is the subset of
decision-making incapable patients who provided consent for
their surgical procedures. It is important to acknowledge that
decision-making capacity is fluid and patients with cognitive
impairment may retain varying levels of decision capacity.13
Patients who are identified to have cognitive impairment require
further evaluation with specific assessment tools as previous
research indicates an indeterminate zone between patients with
mild cognitive impairment and their decision-making status.19
Moreover, there is high specificity for decision-making incapa-
city in patients with MMSE scores indicating moderate or severe
cognitive impairment (MMSE < 17).19 Interestingly, however,
the association between increased age and proxy consent in this
sub-cohort of patients also indicates an age-impacted consenting
process. We seek a balance between autonomy and protection of
safety in the older adult when cognitive impairment impacts
decision-making capacity.
A significant limitation in our study design was the estab-
lished criteria assessing patients with cognitive impairment as
incapable of consent. Certain patients in this cohort may have
retained decision-making capacity. We also acknowledge the
limitation that patients have different preferences in who makes
health decisions. The principle of autonomy reflects the under-
standing that patients retain agency in how decisions around
their care are made, including who makes them. Consent can be
a nuanced process with many players involved. The goal of this
study is to review the state of consent procedures involving our
older patients to illuminate any discrepancy in their engage-
ment in the process. We acknowledge that a signature fails to
fully represent the process of consent. While our study design
utilized the patient’s signature as the primary data point, the
signature on a form may not accurately display the extent to
which the signee was involved. The discrepancy between writ-
ten consent and documentation of the robust process leading up
to it is an issue that is out of the scope of this study. Though,
this serves as a reminder that physicians should reconcile form
signatures with their personal attestation of the process.
Furthermore, there were often situations where the signa-
tures of both the patient and proxy were present on the consent
form. Retrospective studies are inherently limited as the design
requires data review in the absence of its full context. The
presence of both signatures made us question the primary
provider of consent; however, as mentioned previously,
consent is a process that may involve many individuals. These
patients may have preferred to make a joint decision with their
proxies and the presence of both signatures represents this
choice.
Finally, another limitation of our study was the lack of
diversity in our patient population. Our population was major-
ity female (73.7%). Moreover, 461 (90.4%) of our patients
were white. A key point of analysis was consent in
non-English speaking patients and only 24 (4.7%) of our
patients were of limited English proficiency. Although we
included all patients 65 and older in our query, our patient
population ranged from 72 to 101. As we did observe an
age-related increase in health care proxy provided consent,
we do not think an analysis of patients between 65 and 71 years
would have changed these findings. We expect that this
younger cohort of patients would have a higher prevalence of
patient provided consent, similar to what we witnessed in
our study.
Preferential utilization of health care proxies to provide
consent over decision-making capable older orthopaedic
trauma patients occurred in 10% of patients. Risk factors asso-
ciated with proxy provided consent include increased age, low
socioeconomic status, level of education, limited English pro-
ficiency, and presence of health care proxy at time of consult.
To aid in physician awareness of potential consenting biases
such as age and frailty, as well as facilitate the balance between
respect for patient autonomy and protection of patient safety,
physicians should utilize standardized assessment and consent-
ing protocols.
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